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Abstract: The strength core is an important prerequisite to perform sport skills and to perform some everyday activities such as
walking, climbing stairs, postural control. The literature, so far, it is mainly dedicated to the description of the effectiveness of core
stability exercises in athletes or in sedentary adults, with lumbar pain. The study describes the effects of a core stability training on
balance and sit-to-stand skill in senior aged >65. In total 85 senior (44 female gender, 41 male gender, age 68.4 ± 1.6yrs, height 114, 4 ±
4.3 cm weight 26.8 ± 2.7 kg) partecipated at the recreational motor activity study and were assigned to either an intervention core
stability based (CSG, n=43, age 68.4 ± 1.6yrs, height 168 ±4,5, weight 66,4 ±1,8kg) or a control group (CG, n=42, age 67.8 ± 1.6yrs,
height 169.3 ±2.2, weight 66.1 ±4.5kg). The training program has had a duration of 8 weeks (3 sessions/week, one hour); CSG,has
integrated the activities in recreational form with 6 core stability exercises. The sample was evaluated by McGill Test, Chair Stand Test
and Single leg stance test. The results revealed that the 8-week core stability training program improved the core stability test (sit-up
position, +13.9%, p<0.01; right side +32.2%, p<0.001; left side +35.9%, p<0.001), balance performance (right limb +19.5%, p<0.01; left
limb +19.7%, p<0.01) and strength ability, +13.3%, p<0.05. The study confirms the need to introduce integrative core stability exercise,
as well as the literature suggests. The study highlights the transfer of core stability training on the balance and strength ability in senior
aged >65.
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1. Introduction
The relationship between sedentary lifestyles and related
pathologies indicates a potential increase in cardiovascular
and metabolic diseases, marked alteration in body
composition and individual physical fitness (Kemi
&Wisloff, 2010; Dimkpa, 2009; Ferrari, 2008; Bisciotti,
2006 & 2012), as well as limitations in daily activity
(Activity Daily Living or ADL); such a decline appears more
marked, whereas in advanced adulthood, the senior suspends
or reduces motor skill levels (Bosquet et al., 2013).
Today the research analyzing the effects of different motor
activity protocols on the senior and aims to understand
which ones can allow adaptations with lower overload risks
in >60 aged (Sannicandro et al., 2008; Sannicandro, 2013;
Scurati et al., 2016; Rosa et al., 2016).
In recent years, new exercises have been introduced to
reduce the lower-back pain risk and to improve postural
control, including core stability exercises (Grancher et al.,
2013; Grancher et al., 2011; Kahle&Tevald, 2014; Khang et
al., 2012; Khang, 2015; Sannicandro, 2014).
Core is defined as that complex anatomic area formed by the
lumbar spine, hip, hip joint, and all muscles acting,
controlling or favoring the movements allowed by such
articulations. The intrinsic nature of these muscle boundaries
assigns to this district a significant role in spine and lumbar
district stabilization (Hodges & Richardson, 1996, 1997 &
1999; Hodges, 2003; Hicks et al., 2005; Hodges et al., 2005;
Panjabi, 1992; McGill, 2001), inducing some Authors to
identify a local and global control system of muscles acting
on this body segment, in relation to their recognized function
(Bergmark, 1989; Panjabi, 1992; Mc Gill, 2001; McGill et
al., 2003; Aluko et al., 2013; Crisco & Panjabi, 1991;
Urquart& Hodges, 2005; Willson et al., 2005).

For ACSM, these types of exercises should systematically
be part of the training sessions of all healthy adults,16, 32, in
order to prevent any column and lower limbs lesions
(Hodges & Richardson, 1997; Hicks et al., 2005; Hodges et
al., 2005; Nourbakhsh& Arab, 2002; Arnold et al., 2015;
Comerford& Mottram, 2001; Jemmet, 2003): ACSM's
suggestions, in practice, support the effectiveness and
systematic nature of this type of exercise in order to improve
these functional relationships and to extend individual
autonomy; other Authors point to it as effective content for
the prevention of falls by increasing static and dynamic
balance ability (Granacher et al., 2013;Kahle&Tevald, 2014;
Kang, 2015).

2. Methodology
The aim of the study is to verify the effects of a core
stability-based intervention program, compared to a single
recreational activity program, on strength and balance skills
in subjects over 65 years of age.
The study was conducted with active adults (n = 85, 41
males, 44 females) randomly divided into 2 groups: the core
stability training group (CSG, n = 33, 68.4 ± 1.6 years, 66.4
± 1.8 kg, 168 ± 4.5 cm) and the control group carrying out
only recreational activities (CG, n = 32, 67.8 ± 2.8 years,
66.1 ± 4.5 kg, 169.3 ± 2, 2 cm).
All subjects have been informed in advance about proposed
training and potential risk of injuries.
The following functional tests were used to evaluate motor
capacity:
 McGill Test was used to evaluate the strength of the trunk
using the three positions established by the protocol; The
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subject is encouraged to keep isometrically as long as
possible the position of sit-up, lateral plank and trunk
extension. It is detected the time at which the subject
manages to hold the assigned positions (McGill 2001 &
2003).
 Chair Stand Test was presented to evaluate the strength of
the lower limbs; the subject is invited to get up and sit as
many times in the 30-second interval. It is detectedrecords
the number of repetitions performed (Rikli& Jones, 1999)
 Single Leg Stance test was presented for static equilibrium
evaluation; The subject in unipedal support, with hands on
chest and open eyes, is invited to maintain the assigned
position by cautiously not tilting the torso, abducing the
lower limb in suspension, or touching the ground. It is
detected the time when the subject is able to keep the
assigned position. The test was performed on both limbs
(Springer et al., 2007).
For all the values obtained, the descriptive statistic (mean,
standard deviation) was determined, while the mean
comparison was performed by t-test for paired data for
comparison of T0 and T1; a T-test for independent data was
performed to verify the intergroup differences (CSG vs CG).
Statistical significance was set at p <0.05. To estimate the
effect size index (EffectSize: ≤ 0.20 small, 0.50 mean, ≥
0.80 large, Cohen, 1992) in T1, the Cohen's D was
calculated.

3. Training procedures
The training period lasted 8 weeks (3 sessions/week) in
which all subjects involved had 24 sessions of
approximately 60 minutes each.
Before and after the training period (T0 and T1), there were
established 2 evaluation sessions to assess motor skills and
anthropometric variables.
The CSG has integrated the regular sessions of recreational
motor activity with the following exercises:
a) Plank: 3x6x6 sec.
b) Side Plank: 3x4x6 sec. for side
c) Prone Plank: 3x6x6 sec
d) Climber: 4x6 reps
e) Hip extension on the ground: 4x8reps
f) Lower limb extension from quadruped position: 3x4xleg

4. Results
The CSG obtained significant differences in the pre-post
comparison in the McGill test, in sit-up position (p=0.003),
in left and right side plank position (p=0.001), in single leg
stance test left limb (p=0.003) and right limb (p=0.006) and
in Chair Stand Test (p=0.04).
The CG has not obtained significant differences in the prepost comparison values assessment.
The values highlighted in T0 and T1 for the two monitored
groups are summarized in the table 1.

Table 1: Values obtained in CSG and CG in T0 and in T1

Test

Core Stability
Group
T0
m±ds

McGill Test (sit-up)
McGill Test (extension)
McGill Test (right side plank)
McGill Test (left side plank )
Single Leg Stance Test
(right limb)
Single Leg Stance Test
(left limb)
Chair Stand Test

Control Group
T1
m±ds

P Value
paired data

14.2±3.3
21.1±3.6
11.8±3.8
11.4±3.7
15.70±4.2

16.5±2.7 0.003***
21.6±3
0.634
17.4±3.2 0.0001***
17.8±3.3 0.0001***
19.55±2.1 0.003**

14.2±2.4
20,2±4
11.9±1.6
10,6±3.3
15.65±3.8

14.6±1.6
17.9±4.3
12.5±2.4
10.9±1.8
15.37±3.1

P value
paired
data
0.146
0.160
0.091
0.087
0.204

15.91±2.8

19.88±2.8

0.006**

15.22±3.7

14.51±5.2

0.167

0.003

0.65

9.81±2.3

11.3±1.3

0.04*

10.25±2.9

11.1±2.3

0.269

0.04

0.45

5. Discussion
The aim of this study was to compare the effects of a
recreational physical fitness training, compared to an
integrated training program with Core Stability content as
well as core exercise, on senior subjects. In the present
work, at the end of the eight-week training, from the
comparison of pre- and post-test data, there were differences
between CSG and CG in all assessed capacities.
Observing the values of the two groups at the T1, the CSG
in the McGill Test used to verify the stability of the column
revealed an increase of 13.9% in Sit-up position, 32.2% in
the right side plank position, and an improvement of 35.9%
in the left plank position, highlighting significant differences

T0
m±ds

T1
m±ds

P value
D
Indipendent Cohen
data
(ES)
0.04
0.45
0.02
0.46
0.03
0.56
0.003
0.56
0.003
0.68

over the CG, except for extension position test.
The obtained values are consistent with what is present in
the literature and obtained with a sample of similar subjects
by age and gender, to which core stability10 exercises (Rosa
et al., 2016) have been proposed and superimposed on
training studies conducted for higher time periods than those
of this study who have made use of the same evaluation tests
(Granacher et al., 2013).
The medium Effect Size indicates the significance of the
differences between the average values obtained in the two
evaluation periods.
The significant increase in almost all the McGill Test tasks
in the CSG suggests that the proposed exercises have proved
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to be functional to increase Core control, a goal that is
considered to be a priority by the ACSM guidelines (ACSM,
2010; Javadian et al., 2015; Klizienè et al., 2015).
The introduction of Core stability exercises returned a
positive transfer in the CSG on static equilibrium tests on
both right and left limbs (+ 19.5 % for right limb and 19.7%
for left limb) suggesting that trunk strength plays a
significant role in unipedal control, as evidenced in the
literature (Petersen &Nittinger, 2014;Ko et al., 2014; Suri et
al., 2009).
To support this hypothesis, in the literature there are several
researches and contributions that report significant results on
the senior balance involved in fall prevention training
programs and introduced Core stability exercise (Granacher
et al., 2011 &2013;Kang et al., 2012; Kang, 2015; Arnold et
al. 2015;;Ko et al., 2014; Suri et al., 2009).
In particular, two studies, always focused on specific trunk
stabilization exercises, reported the same increases in static
equilibrium ability obtained in the present study, using the
same evaluation test (Seo et al., 2012; Pfeifer et al., 2001);
such functional relationships seem to be maintained and
highlighted even for older people up to 80 years age
(Kahle&Tevald, 2014; Hosseini et al., 2012).
Significant gains from the CSG in the Chair Stand Test (+
11.3%, ES: 0.45) compared to the increase obtained by CG
(+ 7.7%, ns) induces as much as trunk strength influencing
daily use movements (stand up and sitting) in the senior >65
aged: the values are overlapping with what has been
achieved by other researches that have been using unstable
tools to activate Core's muscles and have gained
improvements in The Chair Stande Test (Seo et al., 2012;
Pfeifer et al., 2001).

6. Conclusion
In conclusion, the results obtained confirm what is already
described in the literature, that the senior also fits to loads
targeted at the Core district with positive transfer and
adaptation to strength ability (Sannicandro et al., 2008; Rosa
et al., 2016; Seo et al., 2012; Katzman et al., 2007;Pfeifer et
al., 2001; Faina et al., 2008) and balance (Granacher et al.,
2011 &2013; Kahle&Tevald, 2014; Kang, 2015; Arnold et
al., 2015).
Hence, the values described allow to say that the core
stability exercises can be introduced into senior fall
prevention programs and to get positive transfer on strength
and balance ability in >65 aged (Kasukawa et al., 2010;
Sinaki et al., 2005; Petrofsky et al., 2005).

7. Future Scope
Future studies may investigate whether core stability
programs can increase walking speed and endurance
performances in over 65 aged senior
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